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BACKGROUND OF THE INVENTION 

The present apphcation is a continuation-in-part application of U.S. Patent Application 
No. 08/946,865, filed October 8, 1997 (status pending), the entire contents of which are 
10 incorporated by reference herein. 

1. Field of the Invention re 

The present invention relates to sound systems, and more specifically to sound systems 
having a radio receiver and/or CD/Tape player. 

15 

2. Discussion of the Background 

Conventional sound systems have features that make it easy for a listener to find a song 

or program that the listener enjoys. For example, a radio receiver of a conventional sound 

system typically has a scan push button that causes the radio receiver to scan the available radio 

20 stations. When the listener hears a song or program he or she likes, the listener again activates 

the scan button to stop the radio receiver fi-qm scanning. Another feature provided by 

conventional radio receives are preset push buttons. A listener can program the preset buttons so 

that each button is associated with a unique radio station. When the listener activates one of the 
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programmed preset buttons, the radio receiver automatically tunes to the station associated with 
the activated preset. With this feature, a listener can easily and quickly change stations if the 
current station is broadcasting a song, program, commercial, or other content the listener does 
not enjoy. 

drawback of these features is that frequently the listener is too preoccupied with 
other matters to activate one of the above described buttons. This is particularly true when the 
listener is driving a car or is entertaining a guest and does not want to interrupt what he or she is 
doing simply to change the station. Thus, there will be times when the listener has no choice but 
to listen to an unpleasant song or conmiercial. 

Therefore, what is a desired is a system and method that overcomes the above 
disadvantages of conventional sound systems. 

SUMMARY OF THE INVENTION 

The present invention provides, among other things, a sound system with a radio receiver 

15 having the ability to automatically tune to a new radio station if (a) the current radio station is 

broadcasting a song, program or other content that the user dislikes and/or (b) one of one or more 

predetermined radio stations is broadcasting content that the listener likes. Preferably, the sound 

system also includes a CD/Tape player having the ability to automatically skip a song that the 

user has indicated a dislike thereof. 

20 In one aspect, the sound system allows the listener to specify a set of "disliked'' content 

and a set of "liked" content. The sound system compares what the current radio station is 

broadcasting to the set of "disliked" content, and if there is a match automatically changes the 
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Station. Similarly, the sound system compares the set of "liked'' content to that which a 
predetermined radio station is broadcasting, and if there is a match automatically tunes to the 
predetermined radio station. 

In one aspect, the set of "disliked" content is represented by a first set of "templates", and 
5 the set of "liked" songs is represented by a second set of "templates." A template is a digital 
representation of a sample of an audio signal. 

In one embodiment, the sound system includes a tuner for tuning to a radio station and 
for converting a signal transmitted by the radio station to an audio signal; a memory unit for 
storing the first set of templates; and a recognition processor, coupled to the tuner and to the 
10 memory unit, for receiving the audio signal, generating templates from the audio signal, and 
comparing the generated templates to at least one of the templates within the first set of 
templates. If one of the generated templates matches one of the templates within the first set of 
templates, the tuner is automatically tuned to a new radio station. In this manner, the sound 
system of the present invention automatically times to a new radio station when the current radio 
15 station broadcasts content that the user of the sound system has indicated a dislike thereof. 

Further features and advantages of the present invention, as well as the structure and 
operation of various embodiments of the present invention, are described in detail below with 
reference to the accompanying drawings. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated herein and form part of the 

specification, illustrate various embodiments of the present invention and, together with the 
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description, further serve to explain the principles of the invention and to enable a person skilled 
in the pertinent art to make and use the invention. In the drawings, like reference numbers 
indicate identical or functionally similar elements. Additionally, the left-most digit(s) of a 
reference number identifies the drawing in which the reference number first appears. 

FIG. 1 is a block diagram of a sound system according to a preferred embodiment of the 
present invention. 

FIG. 2 is a flowchart showing operations performed by the first recognition processor. 
FIG. 3 is a flowchart showing operations performed by the second recognition processor. 
FIGs. 4A-D are flowcharts showing operations performed by the central processor. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
FIG. 1 is a block diagram of a sound system 100 according to a preferred embodiment. 
Sound system 100 includes two tuners, a primary tuner 104 and a secondary tuner 102. It is 
contemplated that in an alternative embodiment of sound system 100 there are two or more 
secondary timers 102. Additionally, in one embodiment, sound system 100 does not include any 
secondary tuners 102. However, in the interest of clarity and brevity, the present invention will 
be described in terms of the preferred embodiment, in which there is a single secondary tuner. 
Both primary tuner 104 and secondary tuner 102 convert a signal broadcast by a "radio station'* 
into an audio signal. 

The "radio station" can be a conventional radio station that broadcasts content through 
the air using radio waves, or the "radio station*' can be a modem radio station that broadcasts 
content through a data network, such as the Internet. Consequently, in one embodiment, sound 
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system 100 would include an antenna for receiving signals broadcasts via radio waves, and in 
another embodiment, sound system 100 would include a network connection for receiving signal 
broadcast through a network. 

Primary tuner 104 and a CD/Tape player 106 are coupled through a switch 108 to a 
5 speaker system 126. In addition to including one or more speakers, speaker system 126 may 
include an amplifier (not shown) or other like component. The configuration of switch 108 
determines whether the audio signal produced by tuner 104 or the audio signal produced by 
CD/Tape player 106 is provided to speaker system 126. The configuration of switch 108 is 
controlled by a central processor 116, which controls switch 108 based on input at a control 
10 panel 110. 

Primary tuner 104 and CD/Tape player 106 are also coupled to a first recognition 
processor 122 through switch 108. That is, first recognition processor 122 either receives an 
audio signal fi-om primary tuner 104 or fi*om CD/Tape player 106 depending on the configuration 
of switch 108. The audio signal produced by secondary tuner 102 is provided to a second 

15 recognition processor 118. 

First recognition processor 122 is coupled to a first memory unit 124 and a second 
memory unit 120. Second recognition processor 118 is coupled to second memory unit 120. 
Both first memory unit 124 and second memory unit 120 include niemory, such as static or 
djmamic random access memory (RAM), read only memory (ROM), electrically erasable 

20 progranmiable ROM (EEPROM), and the like. Preferably, the memory included in both 
memory units 120 and 124 is non-volatile memory. 
The Recognition Processors 
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The purpose of first recognition processor 122 is to enable sound system 100 to 
automatically skip songs and other content that the user has specified should be skipped. FIG. 2 
is a flowchart showing a process 200 performed by first recognition processor 122 that enable 
sound system 100 to perform this fiinction. Process 200 begins in step 202, where first 
5 recognition processor 122 receives an audio signal fi-om switch 108. Next, first recognition 
processor 122 generates a "template" after it encounters an X second or greater period of silence 
in the audio signal (step 204). In one embodiment, X is about 0.5. As the term is used herein, a 
"template" is a digital representation of a sample of an audio signal. The sample of the audio 
signal from which first recognition processor 122 generates the template is the first Y seconds of 
10 the audio signal that inmiediately follows the X second or greater silence period. In one 
embodiment, Y is about 3 seconds. Because most radio stations insert a short silence period 
prior to playing a song, or broadcasting a program or a conmiercial, each template generated by 
first recognition processor 122 is usually a digital representation of the start of a song, program, 
or commercial. 

15 After step 204, first recognition processor 122 compares its most recently generated 

template to previously created templates that are within a first set of templates (step 206). 
Preferably, each previously created template within the first set of templates is stored in first 
memory unit 124, but they may be stored in second memory unit 120 instead. Each previously 
created template within the first set of templates corresponds to a song, program, commercial, 

20 and the like (collectively referred to as "content") that a user of sound system 100 has indicated 
his or her dislike thereof The procedure corresponding to how the user of sound system 100 
indicates his or her dislike of a song is described fiuther below. 
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If first recognition processor 122 determines that its most recently generated template 
"matches" one of the templates in the first set of templates, then, control passes to step 208, 
otherwise control passes back to step 202. The term "matches" is used broadly herein, thus, one 
template "matches" another template if the two templates are either identical or similar. In step 
5 208, first recognition processor 122 sends to central processor 116 a control signal indicating that 
a match has occurred. After step 208, control passes back to step 202. 

After receiving fi-om first recognition processor 122 the control signal indicating that a 
match has occurred, central processor 116 determines which one of the primary tuner 104 and 
the CD/Tape player 106 is currently coupled to speaker system 126 through switch 108. If 

10 central processor 116 determines that primary tuner 104 is currently coupled to speaker system 
126, then central processor 116 sends to primary tuner 104 a command signal that causes 
primary tuner 104 to tune to a new frequency. If central processor 116 determines that CD/Tape 
player 106 is currently coupled to speaker system 126, then central processor 116 sends to 
CD/Tape player 106 a conmiand signal that causes it to skip to the next song on the CD or the 

15 Tape. In this manner, sound system 100 automatically skip songs, commercials, or other content 
that the user has indicated a dislike thereof 

Referring now to second recognition processor 118, the purpose of second recognition 
processor 118 is to enable sound system 100 to switch to the songs for which the user has a 
listening preference. FIG. 3 is a flowchart illustrating a process 300 performed by second - 

20 recognition processor 118 that enable sound system 100 to perform this function. Process 300 
begins with step 302, where second recognition processor 118 receives an audio signal fi^om 
secondary tuner 102. Next, after second recognition processor 118 encounters an X second or 
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greater period of silence in the audio signal, second recognition processor 118 generates a 
template from a sample of the audio signal (step 304). The sample of the audio signal that 
second recognition processor 118 uses to generate the template is the first Y seconds of the audio 
signal that immediately follows the X second or greater silence period. X is typically about 0.5 
5 seconds and Y is typically about 3 seconds. As discussed above, most radio stations insert a 
short silence period prior to playing a song, or broadcasting a program or a conunercial. Thus, 
each template generated by second recognition processor 118 is usually a representation of the 
start of a song, program, or conmiercial. 

After step 304, second recognition processor 118 compares its most recently generated 

10 template to previously created templates that are within a second set of templates (step 306). 
Each template within the second set of templates corresponds to content (e.g., a particular song) 
for which the user of sound system 100 has indicated a listening preference. Preferably, each 
template within the second set of templates is stored in second memory unit 124. The procedure 
corresponding to how the user of sound system 100 indicates that he or she has a listening 

15 preference for a particular song is described further below. 

If second recognition processor 118 determines that its most recently generated template 
matches one of the templates in the second set of templates, control passes to step 308, otherwise 
control passes back to step 302. In step 308, second recognition processor 118 sends to central 
processor 116 a control signal indicating that a match has occurred. After step 308, control 

20 passes back to step 302. 

After receiving from second recognition processor 1 18 the control signal indicating that a 
match has occurred, central processor 116 sends to primary tuner 104 a command signal that 
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causes primary tuner 104 to tune to the frequency to which secondary tuner is currently tuned. 
Thereafter, central processor 116 sends to secondary tuner 102 a command signal causing 
secondary tuner 102 to tune to a new radio station. In this manner, sound system 100 
automatically causes primary tuner 104 to tune to the radio station to which secondary tuner 102 
5 was tuned whenever that radio station broadcasts content for which the user has indicated a 
listening preference. 

First and second recognition processors 118 and 122 can be implemented with either 
special purpose processor or general purpose processors. The process for generating and 
matching templates performed by the recognition processors can be any conventional 

10 speech/audio recognition algorithm. One such algorithm is described in U.S. Patent No. 
5,790,754, to Mpzer et al^ entitled, "Speech Recognition Apparatus for Consumer Electronic 
Applications," the entire contents of which are incorporated herein by reference. In one specific 
embodiment, recognition processors 118 and 122 are each implemented with the RSC-364 
integrated circuit sold by Sensory Circuits, Inc. of Sunnyvale California. The RSC-364 is an 8- 

15 bit micro-controller designed specifically for speech applications in consumer electronic 
products. 

Adding and Deleting Templates to the First and Second Set of Templates 

The user of sound system 100 indicates that he or she dislikes a particular song, program, 
20 conmiercial or other content by activating a "thumbs-down" push button 1 14 when the particular 
song, program, or commercial is being outputted by sound system 100. Similarly, the user of 
sound system 100 indicates that he or she has a listening preference for a particular song, 
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program, commercial or other content by activating a "thumbs-up" push button 112 when the 
particular song, program, or commercial is being outputted by sound system 100. 

As discussed above with reference to FIG. 2, first recognition processor 1 22 continuously 
generates templates. In response to the user activating the "thumbs-down" button 114, central 
5 processor 116 directs (i.e., causes) first recognition processor 122 to add its most recently 
generated template to the first set of templates. That is, when the user activates thumbs-down 
button 114 a signal indicating the activation is sent fi-om the control panel 110 to the central 
processor 116. In response to receiving this signal, the central processor 116 sends a control 
signal to first recognition processor 122 that causes first recognition processor 122 to include its 

10 most recently generated template in the first set of templates. In one embodiment, first 
recognition processor 122 includes a template in the first set of teniplates by storing the template 
in a linked list or in a table residing in either first memory imit 124 or second memory unit 120. 
Preferably, however, all of the templates within the first set of templates are stored in first 
memory unit 124, as opposed to second memory unit 120. 

15 In response to the user activating the "thumbs-up" button 112, central processor 116 

directs first recognition processor 122 to include its most recently generated template in the 
second set of templates. In one embodiment, first recognition processor 122 includes a template 
in the second set of templates by storing the template in a linked list or in a table residing in 
second memory unit 120. 

20 Thus, the user should only activate thumbs-up button 1 12 when the output. 125 of sound 

system 100 is an output that the user prefers to listen to more than almost any other content. 

Further, the user should only activate thumbs-down button 114 when the output 125 of sound 

10 



Docket No, 20346.012 

system 100 is an output that the user would prefer never to have to listen to. 

In response to the user activating both the thumbs-up button 1 12 and the thumbs-down 
button 114, central processor 116 causes first recognition processor 122 to delete the last 
matched template from memory. 

5 Central Processor 1 1 6 

FIGs. 4A-D are flow charts showing a portion of the operating sequence of central 
processor 116. As shown in FIGs. 4A-D, central processor 116 first waits for an input (step 
402). In steps 404, 405, and 406 central processor 1 16 determines whether the input is from 
control panel 110, first recognition processor 122, or second recognition processor 118. 

10 If the input is from control panel 100, caitral processor 116 determines which button was 

activated (steps 408, 410 and 412). If thumbs-up button 1 12 was activated, central processor 1 16 
directs first recognition processor 122 to add its most recently generated template to the second 
set of templates (step 414). If thumbs-down button 114 was activated, central processor 116 
directs first recognition processor 122 to add its most recently generated template to the first set 

15 of templates (step 416). If a "favorite" button 115 is activated, central processor 116 adds the 
frequency at which the primary tuner 104 is tuned to a list of "favorite" radio stations (step 418). 
Preferably, the user adds at least two radio stations to the "favorite radio station" list. In this 
way, primary tuner 104 can be tuned to one of the user's favorite radio stations, while the 
secondary timer 102 is timed to another one of the user's favorite radio stations. 

20 As an optional feature, when the user activates thumbs-up button 112, central processor 

116 will store the current volume setting with the stored template. Thus, when the stored 

template is matched with a current template, central processor 1 16 will not only cause primary 
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tuner 104 to change frequencies to the frequency at which secondary tuner 102 is tuned, but also 
adjust the volume level to the volume setting stored with the matched template. In this way, not 
only can the user of sound system 100 specify the songs the he or she likes, but also the volume 
at which he or she likes to listen to the songs. 

5 If the input is from first recognition processor 122 and the input is a control signal 

indicating that a template match has occurred, then central processor 116 determines which one 
of the primary timer 104 and the CD/Tape player 106 is currently coupled to speaker system 126 
through switch 108 (step 420). If central processor 116 determines that primary timer 104 is 
currently coupled to speaker system 126, then central processor 1 16 sends to primary tuner 104 a 

10 command signal that causes primary tuner 104 to tune to a new frequency (step 422). Preferably, 

the new frequency to which the primary tuner is tuned is one of the frequencies stored in the. . oe. 
"favorite radio station'Mist, which is described above. In this manner, sound system 100 
automatically tunes to one of the listener's favorite radio stations when the current radio station 
to which sound system is tuned is broadcasting disliked contient. If as a result of step 422, 

15 primary tuner 104 is tuned to the same frequency as secondary tuner 102, central processor 1 16 
will send to secondary tuner 102 a command signal that causes secondary tuner 102 to tune to a 
new frequency (step 425). In this way, it is ensured that primary tuner 104 and secondary tuner 
102 are not tuned to the same frequency, which would defeat the purpose of having a secondary 
tuner 102. 

20 If central processor 116 determines that CD/Tape player 106 is currently coupled to 

speaker system 126, then central processor 1 16 sends to CD/Tape player 106 a command signal 
that causes CD/Tape player 106 to skip to the next song on the CD or the Tape (step 426). In 
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this manner, sound system 100 automatically skips songs the listener has indicated he or she does 
not like. 

If the input is from second recognition processor 118 and the input is a control signal 
indicating that a template match has occurred, central processor 1 16 sends to primary tuner 104 a 
5 command signal that causes primary tuner 104 to tune to the frequency to which secondary tuner 
102 is tuned (step 428) and, thereafter, sends to secondary tuner 102 a command signal that 
causes secondary tuner 102 to tune to a new frequency (step 430). Preferably, the new frequency 
to which secondary tuner 102 is tuned is one of the frequencies stored in the "favorite radio 
station" list. In this manner, sound system 100 automatically causes primary tuner 104 to tune to 

10 the radio station to which secondary tuner 102 was tuned whenever that radio station broadcasts 
content for which the user has indicated a listening preference. 

Sound system 100 may further include an input/output interface (not shown) for 
interfacing sound system 100 with a network or other device for the purpose of downloading 
previously created templates in to memory unit 120 and/or memory unit 124. For example, 

15 sound system 100 could include an input/output port for connecting to a disk drive. In this 
embodiment, a user of sound system 100 would insert into the disk drive a disk having templates 
stored thereon. The templates could then be copied from the disk to memory within sound 
system 100. 

While various embodiments/variations of the present invention have been described 

20 above, it should be understood that they have been presented by way of example only, and not 

limitation. Thus, the breadth and scope of the present invention should not be limited by any of 

the above-described exemplary embodiments, but should be defined only in accordance with the 
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following claims and their equivalents. 



